Background: This review assessed whether conference abstracts yield useful information on the types and effectiveness of community-based physical activity (PA) interventions in Latin America, beyond that from interventions included in a recent systematic review of peer-reviewed literature. Methods: Abstracts from 9 conferences were searched for community-based interventions to promote PA in Latin America and summarized. Three reviewers classified and screened abstracts. Evaluated interventions that were not included in the previous review were assessed. Results: Search of abstracts from 31 proceedings of 9 conferences identified 87 abstracts of studies on community-based interventions focused on increasing PA. Only 31 abstracts reported on studies with a control group and an outcome related to PA. Ten of these abstracts represented interventions that had not been included in the previous review of peer-reviewed literature, but the abstracts were insufficient in number or detail to make a practice recommendation for any single intervention. Conclusions: This review highlighted the challenges and low added value of including conference abstracts in a systematic review of community PA interventions in Latin America. Stronger evaluation design and execution and more published reports of evaluated interventions are needed to build an evidence base supporting interventions to increase PA in Latin America.
Latin America and the Caribbean indicate that by 2020, the ratio of deaths from noncommunicable disease and injuries to deaths from infectious disease may increase from 2.2 to 8.1. 1 These trends are increasing attention on risk factors such as sedentary lifestyles. 2, 3 In Brazil, the prevalence of sedentary lifestyle including occupational activities has varied from 28% to 52.5% across 15 state capitals and the Federal District of Brasilia. 4 Meanwhile, the prevalence of moderate-to-high levels of leisure-time PA was modest across 26 state capitals and the Federal District of Brasilia, varying from 10.5% (São Paulo) to 21.5% (Brasilia). 5 Although many promising interventions to promote PA are being carried out in Latin America, 6 few have been evaluated and published in the peer-reviewed literature. A recent systematic review of peer-reviewed articles and Brazilian theses that were published in 1980 to 2006 found only 19 published studies of community-level PA interventions in Latin America. 7 Applying the process used by the U.S. Guide to Community Preventive Services (the "Community Guide") 8 to evaluate community-level interventions, the Latin American review identified school-based physical education as the only intervention with sufficient strength of evidence to support a recommendation for practice in Latin America. There were an insufficient number of studies across the 16 other types of interventions for basing a recommendation. Systematic reviews are valuable for synthesizing a vast amount of literature to promote evidence-based decision making among public health practitioners and policy makers. 9 Therefore, it is important to carefully consider the methods needed to ensure that study findings are as useful as possible and not misleading. 10 Research has shown that results from systematic reviews, particularly meta-analyses, may be biased if "grey" literature is omitted. 11 Because of the shortage of studies evaluating community-based PA interventions in Latin America, 7 conference abstracts may have promise as a source of information, particularly in regions with a limited base of evidence on the benefits of PA and where publication in peer-reviewed journals is not the primary method for disseminating study findings. Although conference abstracts lack sufficient information for conducting a rigorous assessment of study execution for community interventions, a review of this kind of gray literature would provide a more complete picture of the types of community PA interventions under way in Latin America. If conference abstracts are potentially important, it may be worth the added effort to contact authors to obtain the necessary data for assessment of study design and execution.
The aim of this study was to determine whether a review of conference abstracts would yield useful information on the types and effectiveness of communitybased PA interventions in Latin America, beyond that from interventions identified by the previous Latin American systematic review. 7 
Methods
The steps carried out for this review of conference abstracts included (1) describing and calculating the number of conference abstracts focused on communitybased PA interventions, (2) categorizing these interventions according to the 14 types in the Community Guide and the 3 new intervention categories identified by the previous Latin American review, 7 and (3) assessing the added value of including conference abstracts in a systematic review of Latin American PA interventions. The goal of this step was to assess whether supplementing the previous systematic review with conference abstracts would allow an intervention that previously lacked sufficient evidence for recommendation (eg, community-wide campaigns) to be eligible for recommendation using Community Guide criteria; 12 and (4) tracking of which interventions excluded from the previous review were eventually published.
Searching Conference Abstracts
A convenience sample of conferences was identified by an expert advisory group of members from the Centers for Disease Control and Prevention, the Brazilian Ministry of Health, Universidade Federal de São Paulo, Universidade Federal de Pelotas, Centro de Estudos do Laboratório de Aptidão Física de São Caetano de Sul (CELAFISCS), and the Pan American Health Organization. Included were 31 proceedings across 9 conferences where PA researchers from Latin America commonly present their work (Table  1) . The search terms and methods for identifying PA interventions varied by conference, depending on whether the conference addressed Latin American studies or physical activity or sports and the type of database searched (eg, Medline, CD-ROM, or internal conference database). For example, if the conference was focused on PA research, the search terms were limited to "Latin America" and Latin American countries. If the conference primarily showcased Latin American research, the search terms were limited to those describing community-based PA interventions. The search methods and criteria were made as consistent as possible with each other and with those used in the previous systematic review of peer-reviewed articles and Brazilian theses. 
Screening and Categorizing Abstracts
In the first screening, all abstracts were reviewed to identify potential PA interventions in community settings (Table 2) . These abstracts were summarized in one-page summary tables in English, which included the reference citation, study design, country, population, setting, intervention characteristics, measurement of outcome, results, and conclusions. Two reviewers were randomly assigned to independently review each summary table. In the second screening, these reviewers independently classified each of 169 abstracts on the basis of the screening criteria from the previous systematic review of peerreviewed literature (Table 3) .
Studies described in abstracts were categorized according to the following criteria, adapted from the Community Guide (Table 3) : 13 1. assessment of an intervention with a significant focus on PA (eg, not a general health promotion intervention) 2. original investigations of interventions selected for evaluation and not merely descriptions of intervention activities 3. evaluation using PA behavior or aerobic capacity (maximal oxygen uptake [VO 2 ] or measure of VO 2 ) as outcomes 4. comparison of outcomes among groups of persons exposed to an intervention with outcomes among groups not exposed or less exposed to the intervention 5. PA intervention in a community setting, not in an exercise laboratory or hospital clinic and therefore not a study of interventions that used PA for therapy or rehabilitation or that focused on a population that shared a clinical condition (eg, heart disease, hypertension or obesity) 6. exclusion of interventions to encourage PA involving only one-to-one advice or counseling in a health care setting 7. exclusion of cross-sectional or longitudinal studies of select populations (eg, older adults or persons who use gymnasiums or parks). a All community interventions to increase physical activity, regardless of whether they were evaluated, met screening criteria 1 and 5-7 (for criteria, see Table 2 ). b Met all screening criteria.
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In addition to classifying abstracts by these screening criteria, the reviewers also categorized the abstracts by the 14 categories of intervention in the Community Guide 13 and the 3 new intervention categories identified from the Latin American review 7 (Table 4) , when sufficient details were provided by the abstract.
Decisions on categorization of each abstract were based on consensus between the 2 reviewers or in consultation with a third reviewer in the case of any disagreement. Because of the limited amount of information provided in many abstracts, discussion among the 3 reviewers and multiple iterations of review were required to ensure that categorization was consistently applied to the abstracts. The reviewers were asked to take a conservative approach in categorizing the interventions. For example, interventions with insufficient descriptions and complex interventions with multiple components were often either not classified or classified by the general categories of intervention to promote PA (ie, informational approaches, behavioral and social approaches, and environmental and policy approaches) rather than by subtypes of intervention (eg, community-wide campaign or school-based physical education).
Tracking for Publication
Abstracts that met all screening criteria were divided into 2 groups: (1) those that were detected by the previous systematic review and (2) those requiring follow-up to determine whether the study was subsequently published. To ascertain which abstracts had been published, the lead author was contacted by e-mail.
Results
Yield and Characteristics of Abstracts
The search criteria were met by more than 3600 abstracts from the 31 annual conference proceedings of the 9 scientific meetings (Table 2) . Of these, 168 abstracts were identified as potentially describing community-based interventions to promote PA; 87 abstracts met all of the inclusion criteria for community interventions focused on increasing PA (criteria 1 and 5 to 7). Of these, only 31 (36%) abstracts were original investigations (criterion 2) and evaluated by using a PA outcome (criterion 3) and/ or a control group (criterion 4).
The CELAFISCS International Symposium of Sports Sciences, in Brazil, yielded the greatest number of abstracts (n = 16 total, average n = 2.3 per year) on evaluated interventions to increase PA (Table 2) . Two conferences in the United States-the American College of Sports Medicine and the International Congress on Physical Activity and Public Health-had the next highest annual yield of evaluated PA interventions (average n = 1.5 and 2.0 per year, respectively).
The distribution of primary unmet screening criteria among the 137 conference abstracts that failed to meet at least 1 criterion are presented in Table 3 . The most common unmet criterion (29.9% of abstracts) was conduct of the intervention in a community setting, and not for therapeutic or rehabilitative purposes among a clinical population (criterion 5). A slightly lower proportion of abstracts (26.3%) did not report using PA outcomes (criterion 3) or a control group (21.9%, criterion 4). Of the 137 abstracts, 20.4% did not describe interventions (criterion 7); most of these were cross-sectional studies of PA correlates.
Of the 87 abstracts that described community-based PA interventions (met criteria 1, and 5 to 7), 92% (80) were related to interventions in Brazil (Table 5 ). The majority of the interventions were conducted in community settings (55.2%, 48) or work sites (18.4%, 16 ). Of the 87 abstracts, 24.1% (21) described interventions in the Agita São Paulo program (data not shown). This program is a multilevel community-wide intervention designed to increase knowledge about the benefits of PA and to promote PA and healthy lifestyle among the population of São Paulo State.
14 The next most frequently cited intervention (6.9%, 6 abstracts) was the Academia de Cidade program-a community program to encourage PA that uses existing environmental resources (eg, parks and plazas) to deliver classes promoting PA. 15 Most of the 31 abstracts describing evaluated community interventions (83.9%) reported on research that used the weakest study designs-cross-sectional studies or studies that assessed PA before and after the intervention (prepost studies) and had no external control group. Sample sizes for interventions ranged from 18 to 3913.
Categorization by Type of Intervention
The 87 abstracts of community PA interventions were classified by the 14 intervention categories in the Community Guide 13 and the 3 new categories identified previously 7 (Table 4) . Of the 87 community interventions, 25 could not be classified either because details were lacking in the abstract (15 interventions) or because the interventions had multiple components and required additional details for classification (10 interventions). Seven of the unclassified abstracts were evaluated. Two of these seven unclassified abstracts were related to the Agita São Paulo program in Brazil, and 2 described the Academia da Cidade program in Brazil. Twenty-three abstracts described informational approaches to increase PA, and 15 of these were evaluated. Abstracts on community-wide campaigns were the most common, and all described interventions in the Agita São Paulo program. The largest number of abstracts (31) on community-based interventions described behavioral and social approaches to increase PA. Most of the approaches were classified as PA classes in community settings and were not evaluated by using PA outcomes and/or a control group. Only 8 abstracts described environmental and policy approaches to increase PA, and one-half of these were evaluated.
Assessment of Value Added
Of the 31 abstracts of community interventions evaluated, 11 described interventions from the previous systematic review, and the majority (6 interventions) were in the Community-wide campaigns Abbreviations: NA, not applicable. a Met all screening criteria to suggest abstracts described physical activity interventions in community settings (met criteria 1 and 5-7). Some abstracts counted here either described community interventions without evaluation (criterion 2) or described evaluation of intervention without physical activity outcome (criterion 3) or control group (criterion 4). b Met all screening criteria.
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Hoehner et al a Met all screening criteria to suggest abstracts described physical activity interventions in community settings (met criteria 1 and 5-7). Some abstracts counted here either described community interventions without evaluation (criteria 2) or described evaluation of intervention without physical activity outcome (criterion 3) or control group (criterion 4). b Met all screening criteria.
Agita São Paulo program. Among the remaining 20 abstracts, 2 pairs of abstracts described the same intervention and 18 described unique interventions. Of these 18 abstracts, 8 were presented at conferences in 2006 or later and likely were ineligible for the previous systematic review, which included peer-reviewed articles and theses published in 1980 to 2006. Therefore, the net gain from including conference abstracts in the previous systematic review would have been 10 unique interventions.
Of greater significance for evaluating the evidence base is the distribution of these 10 unique interventions by the intervention categories (Table 4) . Had the abstracts been published, they would have been critiqued as part of the previous systematic review. Moreover, if their execution, study design, and interventions were sufficient in number and quality, according to criteria of the Community Guide, 12 their evaluation might have contributed to practice recommendations. Nine of the 10 interven-
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tions showed some evidence of a positive effect on 1 or more forms of PA (moderate, walking, and/or vigorous activity). [16] [17] [18] [19] [20] [21] [22] [23] [24] One study abstract showed no effect of the intervention on PA. 25 References for only these 11 abstracts are cited here. (For citations of other abstracts describing interventions evaluated, see Appendix.)
For the 7 abstracts that could be classified (Table  4) , the criteria from the Community Guide were used to assess which interventions had the potential to contribute to a practice recommendation. 8 Because of the limitations in the study design or execution of the interventions that were previously and currently reviewed, evidence on "community-wide campaigns," 16 and "point-of-decision prompts" 25 remained insufficient to justify recommendations. Evidence may have been sufficient to support PA classes in community settings 19, 20 if results from the full abstraction of relevant articles and theses had met the Community Guide criteria. Unfortunately, information from the abstract is insufficient for critique.
Tracking of Publication Outcome
Of the 10 evaluated interventions that had been evaluated but not included in the previous systematic review, 2 had authors who did not respond to e-mails requesting information on publication outcome of their abstracts, 1 was "in press" for publication, and the remaining 7 were unpublished. This finding offers assurance of the sensitivity of the previous systematic review in detecting eligible studies on interventions to promote PA.
Discussion
This systematic review of conference abstracts provides a picture of the types and dissemination of intervention research taking place in Latin America, particularly in Brazil. Among abstracts from 31 proceedings of 9 conferences, only 31 described community-based interventions to increase PA in Latin America that were evaluated by using a PA outcome and/or a control group. After exclusion of interventions that were duplicates, ineligible, or included in the previous systematic review, 7 this review of conference abstracts identified only 10 PA interventions studies. Distribution of these interventions across the 14 categories in the Community Guide and the 3 previously identified intervention categories 7 showed that the abstracts contributed minimally to knowledge about effective PA interventions under way in Latin America. Similar to the previous Latin American systematic review, 7 this review showed a large number of studies of PA classes in community settings but the majority were ineligible or lacked sufficient quality for review. Moreover, there were some interventions that neither systematic review identified as having been evaluated in Latin America, for example, individually-adapted health behavior change programs, classroom-based health education to reduce TV viewing and video game playing, and family-based social support. Clearly, more evaluations of the effectiveness of PA interventions in Latin American communities are needed.
The value of including gray literature, such as conference abstracts, in meta-analyses has been examined elsewhere, particularly for clinical research. 11, 26, 27 Conference abstracts may be a useful source of information for systematic reviews, because only 35% to 40% of abstracts are followed by a published report within 4 to 5 years. 27 One review of a random sample of 135 metaanalyses from clinical research identified only 33 metaanalyses that included both gray literature and published primary studies. 11 The researchers found that exclusion of gray literature from meta-analyses may result in an overestimate of effects of an intervention by an average of 12%. At the same time, submission and acceptance of abstracts for presentation at a conference are subject to publication bias (ie, greater likelihood of research with statistically significant results to be submitted and published compared with nonsignificant and null results). 27 Therefore, inclusion of abstracts may not guarantee that all evidence is being considered in a systematic review. The current review of conference abstracts shed light on whether the lack of evidence concerning PA interventions as ascertained from the peer-reviewed and thesis literature was due to publication bias or a true gap in evaluated interventions. Due to the preponderance of positive outcomes among abstracts of evaluated interventions in this review, it is unlikely that publication bias explained the lack of evidence observed in the previous systematic review. Instead, the low yield of eligible abstracts from the 31 conference proceedings suggests a true gap in evaluated interventions in Latin America.
Although there is general understanding that gray literature should be sought and included in meta-analyses, there is disagreement about whether unpublished studies are of lower quality. 11, 27 Abstracts may present preliminary results of an intervention, so the results may not be reliable without validation from the authors. 28 In addition, the costs associated with identifying, locating, retrieving, and validating the gray literature can make inclusion of this form of evidence prohibitive. 11 Furthermore, incomplete reports (eg, conference abstracts) often (1) lack information needed to assess eligibility for inclusion in a systematic review or (2) lack the sample size necessary for estimation of a summary effect. 27 Egger and colleagues found that unpublished clinical trials tended to be smaller and to have methods of lower quality than did trials that were easily accessible and published in English. 26 This finding raises the possibility that including such trials could introduce bias. The researchers concluded that "in situations where resources are limited, thorough quality assessments should take precedence over extensive literature searches and translations of articles." 26 The current review confirms the challenges and questionable value of including gray literature in reviews of community interventions, particularly in regions with limited evidence from published studies. Three findings support this conclusion: (1) the yield of conference abstracts describing community PA interventions in Latin America was low, (2) information in many abstracts was insufficient for critical evaluation, and (3) most of the evaluations of interventions used weak study designs, such as cross-sectional or prepost designs without a control group-84% from the current review of abstracts versus 32% from the previous systematic review. 7 
Limitations
Two limitations of this review deserve mention. First, the review was restricted to a convenience sample of 9 international conferences. Therefore, this review does not represent all intervention research taking place in Latin America. At the same time, by including 168 abstracts from conferences where PA researchers from Latin America commonly present, this critical review provides valuable information on the state of the intervention research in Brazil and possibly beyond. Second, abstracts may have been misclassified because information in the abstract was limited and because individual judgment was required to classify the abstracts. In addition, although instructions were provided to collaborators, some degree of subjectivity was warranted for selecting relevant abstracts as part of the first screening process and for translating into English and entering important information from abstracts written in Portuguese. A related limitation was the lack of consistency in search terms used, particularly for searching abstracts from the CELAFISCS meeting. Because the set of terms used to search those abstracts tended to be broader than the terms used for the other meetings, the search criteria were likely less specific yet highly sensitive in identifying community PA interventions. Table 2 corroborates this hypothesis, showing that the CELAFISCS search had the lowest inclusion rate of abstracts meeting the stricter screening criteria for identifying community PA interventions (38 of 99, 38%). These abstracts were reviewed by Brazilian researchers who were not part of the core team and did not participate in the previous systematic review. Therefore, the researchers were cautious to avoid incorrect exclusion of community interventions. Despite its low inclusion rate, the CELAFISCS meeting had a higher annual yield of abstracts on community interventions than that for the other meetings.
Strengths
To our knowledge, the value of including conference abstracts in systematic reviews of community-based interventions has not been assessed. This source of evidence may identify some interventions taking place in Latin America that were not identified in the peer-reviewed literature. Including gray literature may be particularly important when evidence from peer-reviewed literature is sparse. At the same time, the review highlighted some weaknesses associated with intervention research published in conference abstracts. Of the 87 abstracts describing community-based PA interventions, 56 were not rigorously evaluated, that is, some only described interventions or lacked control groups or PA outcomes. Even the abstracts classified as evaluated community interventions varied in quality, in terms of details about both the intervention and the evaluation. This finding confirmed that abstracts may be of limited value for assessing methodological quality in systematic reviews of community interventions such as those used by the Community Guide. Moreover, the omission of eligibility criteria and the small sample sizes (<50 persons in 25.8% of interventions) raised questions about whether the interventions were community based. On the basis of these findings, the following recommendations for researchers and conference organizers were developed to improve the quality and dissemination of intervention evaluations, and as a result, to increase the potential for their inclusion in systematic reviews. Researchers should 1) evaluate PA interventions in Latin American communities; 2) strengthen the methodological rigor of evaluated PA interventions by using study designs with appropriate control groups, nonconvenience samples of the target population, and reliable and validated measures of PA; and 3) disseminate findings in the peer-reviewed literature as well as conferences. Conference organizers and researchers should 1) use structured formats and ensure that abstracts include the study design, content, and target population of the intervention, as well as outcome measures, sample size, and magnitude of the effect; and 2) encourage peer-review publication of meeting presentations by partnering with selected journals for special issues or rapid review.
Conclusions
As stated by others, learning in public health is best promoted by the critical sharing of evidence, regardless of whether it may be suboptimal evidence, 29 such as that obtained from conference abstracts on community-based interventions. Comparison of findings from the systematic review of peer-reviewed literature and this review of conference abstracts can add support to the conclusion that evidence is limited for most PA intervention categories in Latin America, such as those used in the Community Guide. Moreover, this review highlighted the challenges and the low added value of including conference abstracts in reviews of community interventions in Latin America. Hopefully, this review will stimulate more PA interventions, stronger evaluation designs, better execution of these interventions, and publication of evaluated interventions to build the evidence base on PA interventions in Latin America. Due to the escalating rates of obesity and chronic disease in this region, it is imperative to promote and disseminate evidence-based strategies to increase PA levels in the population. 
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